SUMMARY A study of the clinical, electrophysiological and biochemical features of 16 patients with legionellosis has been performed. Evidence of central and peripheral nervous system involvement has been found in the majority of patients. This is characterised by confusion out of keeping with the degree of toxic or metabolic upset, signs of anterior midline cerebellar dysfunction, grossly elevated creatinine kinase of skeletal muscle origin, and a subclinical peripheral neuropathy.
Since the epidemic of severe pneumonia at an American Legion Convention in 1976' the term legionnaires' disease has been associated with a serious respiratory system disorder. Infection with the causative pathogen, Legionella pneumophila is now more appropriately termed legionellosis to emphasise the multisystem features including pneumonia, abdominal distension and paralytic ileus, renal impairment, shock, icterus, coagulopathy and neurological upset. '-3 In view of the difficulty of isolating the causative bacillus and the current dependence on serological testing for positive diagnosis the clinical features are crucial. This is important in view of the limited therapeutic options and high mortality in untreated cases. 45 The neurological aspects have been described by several workers in case reports,2 5-l1 but no comprehensive study has been made of these features. We report our findings of 16 cases of legionellosis which have been examined and investigated neurologically, out of a total of 28 which have passed through the infectious diseases and chest medicine units of Ruchill Hospital, Glasgow. We have briefly communicated our findings before'617 and two of the cases reported have also been described previously by Lees drugs quoted cause a peripheral neuropathy of the type described here. Electroencephalographic studies carried out in five patients during the acute phase of the illness showed diffuse delta activity in four with frequencies as low as 1-5 Hz. All records examined acutely were compatible with an acute toxic or metabolic dysfunction and could not be explained on the basis of the blood gas or electrolyte upset. 22 The cerebrospinal fluid was examined only on one occasion, revealing a lymphocytosis. In the four patients with elevated creatinine kinase the urine was examined for myoglobinurea but this was not detected.
Discussion
There have been many reports in the literature of this new disease which emphasise neurological involvement, but there has been no large prospective study of patients. A depression of conscious level and personality changes at the onset of the disease have been described." Confusion, delirium and hallucinations disproportionate to metabolic upset in terms of fever, hypoxaemia and hypematraemia have also been described.21314 In one study of 24 patients with legionellosis, 11 had such mental abnormalities, although they were only seen in one of 10 patients with pneumonias of different aetiologies. '5 Accompanying features of meningism have been described as well as papilloedema'9 and a 6th nerve palsy.'0 CSF examinations have failed to add support to the diagnosis of meningoencephalitis; in only one reported case has it been abnormal with 10 mononuclear cells per cubic millimetre. '3 Focal neurological dysfunction has been described in legionellosis previously.5 Terranova et al first described the persisting ataxia in legionellosis9 and this has been supported by further cases.612 A case report describing cerebellar and brain stem dysfunction has been rather complicated by the possible effects of the patients known psychotrophic drug therapy.8 Landry-Guillain-Barrd neuropathy had been described in two patients with legionellosis.7 All these case reports and our own comprehensive study raise questions as to the aetiology of the abnormalities described.
Cerebellar ataxia is well recognised in infections with Echo, Coxsackie, polio and herpes virus infections. 23 37 The electrophysiological features in the patients with legionellosis cannot be fitted clearly into any of -the above categories. The neuropathy seems characterised by a rapid loss of some motor axons causing a mild drop in conduction velocity, particularly distally, with some denervation and rapid reinnervation. The recovery is underlined by the improvement of the shortest distal motor latencies in both patients that were seen after four months, and the re-appearance of the sural sensory potential in one. The pathophysiological process is far more like the neuropathy due to a toxic insult often described as a "dying back" neuropathy. 38 We have shown evidence of involvement of both central and peripheral nervous systems in legionellosis. We have already stated Posner' s evidence for the absence of direct invasion by the organism and the multiple system involvement would make crossed reactivity of an organ such as brain with Legionella pneumophila antigens improbable. The most attractive mechanism would seem to be the production of an endotoxin-like agent which produces multi-organ damage.
